Neuroendocrine changes during the evolution of doxorubicin-induced left ventricular dysfunction in adult lymphoma patients.
Doxorubicin-induced cardiotoxicity was used as a model to prospectively investigate neuroendocrine changes during the development of left ventricular dysfunction. Radionuclide ventriculography, frequency domain analysis of heart rate variability (HRV), and plasma noradrenaline and natriuretic peptide measurements were performed in 27 adult lymphoma patients at baseline and after cumulative doxorubicin doses of 200, 400 and 500 mg/m(2). The left ventricular ejection fraction (LVEF) decreased from 58.1+/-1.4% to 50.3+/-1.1% (P<0.001) and 49.3+/-1.7% (P<0.001) after cumulative doxorubicin doses of 400 and 500 mg/m(2) respectively. With a doxorubicin dose of up to 400 mg/m(2) there was an increase in sympathetic tone, characterized by a decrease in the normalized high-frequency (HF(nu)) power (P=0.011), and increases in the normalized low-frequency (LF(nu)) power (P=0.011), the LF/HF ratio (P=0.021) and the plasma noradrenaline concentration (P=0.034). The decrease in LVEF was correlated with the changes in LF(nu) and HF(nu) power (r=0.540, P=0.012) and LF/HF ratio (r=-0.452, P=0.04). However, after the cumulative doxorubicin dose of 500 mg/m(2) the changes in HRV components and plasma noradrenaline levels returned towards baseline. This was accompanied by increased concentrations of plasma atrial natriuretic peptide (P=0.004) and brain natriuretic peptide (P=0.021). Our findings suggest that doxorubicin-induced left ventricular dysfunction is associated with an early change in sympathovagal balance towards sympathetic predominance. Along with further progression of left ventricular dysfunction, there is an attenuation of sympathetic tone, which may be attributable to sympatho-adrenal inhibition by increased secretion of natriuretic peptides.